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(57) [Abstract] 

[PROBLEM TO BE SOLVED] The subject is to provide an organic EL display that the 
emission characteristic is stabilized even if flaw or dust exists on an anode. 

[SOLUTION] An organic EL display is characterized in that: an anode, an organic EL 
layer and a cathode successively laminated on a substrate; and an insulating film is 
formed between the anode and the organic EL layer. 
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[Claim(s)] 

[Claim 1] An organic EL display characterized by comprising the laminating of an 
anode, an organic EL layer and a cathode one by one on a substrate, and forming an 
insulating film between the aforementioned anode and the aforementioned organic EL 
layer. 

[Claim 2] An organic EL display characterized by forming an anode on a substrate, 
forming an insulating film which covers the aforementioned anode further, and forming 
by laminating an organic EL layer and a cathode one by one. 

[Claim 3] According to claim 1 or 2, an organic EL display characterized in that the 
aforementioned organic EL layer is formed by vacuum evaporationo and the 
aforementioned insulating film is formed by any method of the spin coat method, the 
CVD method, the spatter method, dipping printing or the vacuum deposition method. 
[Claim 4] According to any one claim of 1 to 3, an organic EL display characterized in 
that the aforementioned insulating film has the thickness of 50 A or less. 
[Claim 5] According to any one claim of 1 to 4, an organic EL display characterized in 
that the aforementioned insulating film consists of metal oxide, metal nitride or polymer 
film. 

[Claim 6] According to claim 5, an organic EL display characterized in that the 
aforementioned polymer film consists of polyimide. 

[Claim 7] A manufacturing method of an organic EL display characterized by forming 
an anode on a substrate, forming an insulating film which covers the aforementioned 
anode further, and forming by laminating an organic EL layer and a cathode one by one 
by vacuum evaporationo. 

[Claim 8] According to claim 7, a manufacturing method of an organic EL display 
characterized in that the aforementioned insulating film is formed by any method of the 
spin coat method, the CVD method, the spatter method, dipping printing or the vacuum 
deposition method. 

[Claim 9] According to any one claim of 7 or 8, a manufacturing method of an organic 
EL display characterized in that the aforementioned insulating film has the thickness ol 
50 A or less. 

[Claim 10] According to any one claim of 7 to 9, a manufacturing method of an organic 
EL display characterized in that the aforementioned insulating film consists of metal 
oxide, metal nitride or polymer film. 

[Claim 11] According to claim 10, a manufacturing method of an organic EL display 
characterized in that the aforementioned polymer film consists of polyimide. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an organic EL 

(Electro Luminescence) display and a manufacturing method thereof. 

[0002] 

[Description of the Prior Art] Conventionally, an organic electro luminescence display 
(hereafter referred to an organic EL display) which passes an electric current through a 
fluorescent substance formed on a glass substrate or a transparent organic film to emit 
light is known. An organic EL display, as shown in Fig. 4 for example, on a 
transparent glass substrate 106, is formed with the vacuum evaporationo by laminating: 
an anode 102 as an anode of ITO etc.; an organic EL layer 103 comprising a hole 
transportation layer, an light emitting layer, an electronic transportation layer and so on; 
and a cathode 101 as a metal electrode crossing the anode 102; successively. The light 
emitting portion to be an organic EL display is formed by the anode 102 and the cathode 

101, which are opposite each other and sandwich the organic EL layer 103, and one 
pixel is formed as one unit by using the light emitting portion of the cross region which 
each of the anode 102 and the cathode 101 opposites and crosses each other. 

[0003] For the cathode 101, aluminum, magnesium, indium, silver or the each alloy 
metal with the small work function (for example, Al-Li alloy) is used. For the anode 

102, a conductive material with the high work function, such as ITO, or gold, etc. is 
used. In addition, when gold is used as an electrode material, an electrode will be in 
the translucent state. 

[0004] In manufacturing such an organic EL display, the more the screen becomes large, 
the more the probability of the adhesion of dust (particle) or occurrence of a flaw etc. on 
the substrate is raised, and it becomes a big factor in deterioration of the yield in 
manufacture. 

[0005] As shown in Fig. 4, when alien substances such as dust 108 or flaw 107 exists in 
the part of the anode of an organic EL display, a film of an organic EL layer is 
imperfectly formed in those part, and a film of an organic FT, layer is also inadequately 
formed near the flaw. Especially, when an organic EL layer and a cathode are formed 
by vacuum evaporationo, since each vacuum evaporationo material flies radially from 
about one point upper the adhesion side of a laminated substrate shown in Fig. 4 to the 
part of dust 108 or flaw 107 at almost regular angle, a part shadowed by dust 108 or the 
flaw 107 is produced, in those part, a film of the above-mentioned each layer is 
inadequately and thinly formed, or a cathode is directly formed on an anode. 
Consequently, the anode 102 and the cathode 101 shorts (short-circuit), and even if it 
does not come to short, the organic EL layer 103 between the anode 102 and the 
cathode 101 is extremely thinly formed to bring the concentration of a light emitting 
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current (leakage). Mor over, when dust 108 intervenes, problems of short-circuit and 

leakage are caused similarly. 

[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, in an organic EL 
display, an organic EL layer and a cathode are generally formed after forming an anode 
by depositing an organic material and a metallic material deposit by vacuum 
evaporationo. In laminating layers by vacuum evaporationo, an organic material 
evaporates, from about one point and adheres radially toward the substrate for vacuum 
evaporationo. Therefore, in the portion of the above-mentioned flaw or dust, since an 
organic material comes flying to deposit by the regular angle, the portion which is 
hardly adhered arises and the section with thin organic EL layers occurs. In this 
portion with thin organic EL layers, an anode and a cathode approach to concentrate a 
current easily, and as a result, a problem, which the cathode and the anode short-circuit 
to emit poor light, is produced.. This invention is made in view of the 
above-mentioned trouble, and even if flaw and dust exist on an anode, it aims at 
offering an organic EL display with the stable property in light emitting. Furthermore, 
according to this invention, a degradation of brightness of an element can also be 
suppressed. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, the 
invention according to claim 1 is an organic EL display which an anode, an organic EL 
layer and a cathode are laminated on a substrate one by one, and is characterized by 
forming an insulating film between an anode and an organic EL layer. 
[0008] Moreover, the invention according to claim 2 is characterized in that the organic 
EL display according to claim 1 is formed by forming an anode on a substrate, forming 
an insulating film to cover the anode and laminating an organic EL layer and a cathode 
one by one. 

[0009] Moreover, the invention according to claim 3 is an organic EL display according 
to claim 1 or 2, and it is characterized by forming an organic EL layer by vacuum 
evaporationo and forming an insulating film by the spin coat method, the CVD method, 
the spatter method, dipping printing, or the vacuum deposition method. 
[0010] Moreover, the invention according to claim 4 is an organic EL display described 
in any claim of I to 3, and it is characterized in that an insulating film has a thickness of 
50 A or less. 

[0011] Moreover, the invention according to claim 5 is an organic EL display described 
in any claim of 1 to 4, and it is characterized in that an insulating film consists of metal 
oxide, metal nitride or polymer film. 

[0012] Moreover, the invention according to claim 6 is an organic EL display according 
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to claim 5, and it is characterized in that polymer film consists of polyimidc. 

[0013] Moreover, a manufacturing method of an organic EL display according to claim 

7 is characterized by forming an anode on a substrate, forming an insulating film to 

cover the anode and laminating an organic EL layer and a cathode one by one. 

[0014] Moreover, the invention according to claim 8 is a manufacturing method of an 

organic EL display according to claim 7, and it is characterized by forming an insulating 

film by the spin coat method, the CVD method, the spatter method, dipping printing, or 

the vacuum deposition method. 

[0015] Moreover, the invention according to claim 9 is a manufacturing method of an 
organic EL display described in claim 7 or 8, and it is characterized in that an insulating 
film has a thickness of 50 A or less. 

[0016] Moreover, the invention according to claim 10 is a manufacturing method of an 

organic EL display described in any claim of 7 to 9, and it is characterized in that an 

insulating film consists of metal oxide, metal nitride or polymer film. 

[0017] Moreover, the invention according to claim 11 is a manufacturing method of an 

organic EL display according to claim 10, and it is characterized in that polymer film 

consists of polyimide. 

[0018] 

[Function] According to this invention, by forming an insulating film between an anode 
and an organic EL layer, even if flaw and dust exist on an anode, the surface that an 
organic EL layer is laminated is flattened, an organic EL layer is formed with sufficient 
thickness in the portion which flaw and dust exist, and the problem, which light poorly 
emits by short-circuit of a cathode and an anode, can be avoided. 
[0019] 

[Embodiment Mode] This invention is explained below, referring to Fig. 1. Fig. 1 
shows the partial cross section of the structure of the organic EL display in this 
invention. 

[0020] As shown in Fig. 1, an organic EL display of this embodiment mode is formed 
by laminating an anode 102 of ITO etc. as a first electrode, an insulating film 109, an 
organic EL layer 103 comprising a hole transportation layer, an light emitting layer, an 
electronic transportation layer and so on, and a cathode 101 crossing an anode 102 on a 
transparent glass substrate 106. The light emitting portion to be an organic EL 
emitting device is formed by the anode 102 and the cathode 101, which are opposite 
each other and sandwich the organic EL layer 103, and one pixel is formed as one unit 
by using the light emitting portion of the cross region which each of the anode 102 and 
the cathode 101 opposites and crosses each other. 

[0021] For the cathode 101, alloy such as Al or In and metal with the small work 
function (for example, Al-Li alloy) are used. For the anode 102, a conductive material 
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with the high work function, such as ITO, or gold, etc. is used. In addition, when gold 
is used as an electrode material, an electrode will be in the translucent state. 
[0022] An insulating film 109 is thinly formed on an anode 102. 

[0023] In an insulating film 109, insulating materials; insulating polymer film such as 
polyimide, metal oxide such as SiOa, metal nitride such as SiN x , and so on, are used. 
As examples, ShN 4 , AI2O3, Y2O3, Ta 2 Os, and the like are given. 

[0024] In forming an insulating film 109, by using polyimide by the spin coat method, 
dipping, printing, the CVD (Chemical Vapor Deposition) method, the spatter method, 
the vacuum deposition method and so on, it is made uniform and thin to the extent of 
the thickness of 100 A or less for example, to adhere. 

[0025] The spin coat method means a method of trickling into the laminating side 
rotated the fluid material and applying to a laminating side uniformly with centrifugal 
force, and dipping means a method of immersing a solution etc. to laminate. Moreover, 
printing means a method such as flexography printing. 

[0026] The CVD (Chemical Vapor Deposition) method means a method of pouring a 
gas of reaction system molecule or the mixed gas of this and inactive support on the 
heated substrate, and depositing products by reactions such as hydrolysis, autolysis, 
photolysis, oxidation-reduction and substitute on a substrate. 

[0027] The spatter method means a method of an atom dispersing in the gas from a 
metal side by vaporization or collision to adhere on a substrate when metal in the gas 
with low voltage is heated or bombarded with an ion. 

[0028] The vacuum deposition method means a method of heating and vaporizing 
metallic or nonmetallic wafer in a high vacuum to temporarily adhere to the surface of 
the substrate such as a glass, a quartz plate and a cleaved crystal as a thin film. 
Although such methods arc usable, the method of turning to the portion hidden behind 

the above-mentioned dust and flaw etc., to adhere is desirable. 

[0029] The procedure of a manufacturing method of an organic EL display that formed 
the above-mentioned insulating film is explained below. In addition, the following 
explanations explain the case where polyimide is used as an insulating film material. 
On a substrate 106, an anode 102 of ITO etc. is formed, for example hy vacuum 
evaporationo etc., patterned by photolithography etc., and then formed a stripe-like 
anode by etching. 

[0030] In this substrate, as an insulating film, polyimide (Hitachi Chemical made, PIX - 
1400 (0.5 wt% solution) is applied to the whole surface of an anode 102 by Ihe 
thickness of 50 A of with spin coating (rotational frequency 5000 r. p. m. ). This 
spin-coated laminated substrate is prebaked and cured in the clean oven. 
[0031] On this substrate, the diamine system hole transportation material to be a hole 
transportation layer by 700 A, Alq ? , to be a light emitting layer by 550 A, and,Al-Li 
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alloy to be a cathode by 1000 A, are laminated by vacuum deposition, respectively. 
By the above process, an organic EL element with 2 mm x 2 mm x 4 dots is 
manufactured, and the light emitting property is measured. The property of the applied 
voltage - the light emitting brightness is shown in Fig. 2. 

[0032] In Fig. 2, the horizontal axis expresses the light emitting applied voltage (V) to 
an organic EL element, and the vertical axis expresses the lighl emitting brightness 
(cd/cm 2 ). The curve shown by a mark "a" in the said figure shows the property in the 
case of not having an insulating film in the conventional light emitting portion does not 
have, the curve shown by a mark "b M shows the property in the case of having the 
insulating film of the present invention. As shown from this figure, in the case that the 
applied light emitting voltage is about 10 V, the applied voltage to the same light 
emitting brightness raises at only about 0.4 V than the former. That is, even if an 
insulating film is formed, if it is about 50 A in thickness, the light emitting brightness 
property is hardly deteriorated and light can be emitted in the light emitting brightness 
property of the same grade as the case of not forming an insulating film. 
[0033] Next, when an organic EL display of the matrix shape with 256 x 64 dots is 
manufactured by the above-mentioned method and experimented on time change of 
luminescent ability, the abnormalities by the short-circuit between an anode and a 
cathode is not produced in lighting for 500 consecutive hours. 

[0034] For comparison, when an organic EL display without the convenlional insulating 
film is manufactured with the same material as the above description by the same 
method, removing the insulating film, and is turned light for 500 consecutive hours, the 
abnormalities by the short-circuit between an anode and a cathode occurs by 53 dots. 
[0035] As mentioned above, the enhancement in the reliability by short evasion of a 
cathode and an anode is explained, and it is confirmed that this invention contributes to 
the reinforcement of a display in addition. Hereafter, an explanation about this will be 
given on the basis of Fig. 3. 

[0036] Fig. 3 shows the light emitting brightness property over the driving time in the 
case of forming a polyimide thin film as an insulating film in comparison with the case 
of not forming an insulating. The organic EL element used here is manufactured in the 
same way as the above-mentioned manufacturing procedure, and the thickness is 
provided as follows: polyimide by 20 A or 50 A ; the diamine system hole 
transportation material to be a hole transportation layer by 700 A; Alq.i to be a light 
emitting layer by 600 A; and Al-Li alloy to be a cathode by 1000 A. Moreover, the 
driving condition is to measure the brightness as a constant-current continuity DC drive 
by the initial brightness of 300 cd/m 2 . 

[0037] According to this, by forming an insulating film, it is found that the deterioration 
of brightness is suppressed as compared with the case of not forming an insulating film 
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and the display can be reinforced. Moreover, it is also found that the brightness 
deterioration is much more suppressed in the case of the thickness of an insulating film 
20 A than 50 A. 

[0038] As grounds for this, it can be considered as follows. Although it is generally 
known that an organic EL layer is crystallized from the amorphous state as one of the 
grounds of a brightness degradation of an organic EL element, in the case of the 
structure of contacting directly ITO which an organic EL layer constitutes an anode as 
before, since ITO has a micro crystal structure, crystallization is promoted by the 
molecule of the interface of an organic EL layer being located in a line in imitation of 
this, and it is thought that the deterioration of an organic EL element is rash by this. 
However, in this invention, it is thought that forming an insulating film of the 
amorphous stats between ITO and an organic EL layer suppresses the crystallization of 
an organic EL layer and thereby brightness comes to be seldom deteriorated. 
[0039] Thus, this invention prevents short-circuit between a cathode and an anode and 
poor photogenesis from occurring as well as offers an organic EL display which attained 
reinforcement than before. 
[0040] 

[Effect of the Invention] As explained above, according to this invention, the problem 
of poor light emitting by short-circuit of a cathode and an anode is avoidable by forming 
an insulating film between an anode and an organic EL layer. 

[Brief Description of the Drawings] 

[Fig. 1] is a partial sectional view showing the structure of the organic EL display ol 
this invention. 

[Fig. 2] shows the property of the applied voltage - the light emitting brightness of the 

organic EL display of this invention and the conventional organic EL display. 

[Fig. 3] shows the property of the driving time - the light emitting brightness of the 

organic EL display of this invention and the conventional organic EL display. 

[Fig. 4] is a partial sectional view of the conventional organic EL display. 

[Description of Notations] 

101 .... a cathode 

102 .... an anode 

103 .... an organic EL layer 
106 .... a substrate 

107. ...flaw 
108.... dust 

109 .... an insulating film 
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